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What is claimed is: 



films; 



, A Uquid «y..a, li^. valve co,«pns,n. 

ap,„«.i.yofUgb.-«flecungmmswi*o«eorn.o«spaoe. 

films and the counter substrate; 

counter electrodes provided on the counter-substrate; 
.elec.HcchcuUfom.edlnthese..conductorsubs.rate..hroh,s 

, vow to the li^t-reflectmg films and the counter electrodes formed 
P configured to apply voltage to me & 

W on the counter substrate; 

.„,ht-b,oc.ing,ayerfom.edbelo.theli^.-~f..n,s. 

2 .«rst-a.h.,a,erfomtedbe«veentheUsht-b.oc..«.a,era„dthe 



15 



electric circuit; Ught-reflecting films and the 

a second insulating layer formed between the g 

light-blocking layer; ..t the electric circuit and the 

a stud which is configured to electrically connect the e.ectrt 

,„ li^t-reflectingfihns; layer formed below the 

light shields provided on tbe iigni 

Ught-reflecting fihns; and 
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a third 



i,d insulating layer formed beween te light shields and the 



light-reflecting films; 

whe^in at leas, one of said light shields and said light-blocking layer ts 

figured to block the incident light from the electric circuit. 



con 



10 



, , r..Ai»a tn claim 1 wherein the light-blocking 
2. The Uquid crystal light valve accordmg to claim i, wn 

layer is formed just below the light shields. 

r.. li,uid crystal light valve according to claim 1 , wherein the electric cir.it in 
semiconductor substrate has a storage capacitance. 

4. Tlte li^d crystal Ugh. valve according to claim 1 , wherein the electric chcuit in 



the 



semiconducor substrate does no. have a s.orage capacimce. 



to claim 1 wherein .he stod and .he light 
,5 5. The liquid ctysal light valve accordmg to claim 1 , w 

from the woup consisting of Ti, W, Mo, 
shields are formed ftom one substance selected &om the gr 

Cu. Al, alloys Utereof, and compounds thereof with silicon. 

, T.e liouid crys^l light valve according to claim 1 , wherein the light-blocking 

Cr-CrxOy, Ti, TiN, and TiNA- 
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^,^;na tn claim 1 wherein the third insulating 
7. The liquid crystal light valve according to claim i, w 

layer has a thickness of 50 A to 1000 A. 

8 The liquid crystal light valve according to claim 1 , wherein the light-reflecting 
portions of the light-reflecting films at least 0.2 .m from the ends thereof. 

, The liquid crystal light valve according to claim 1 , wherein the first, the second, 

• , .nntain at least one substance selected from the group 
and the third insulating layers contam at least on 

S . , „ .f siO. Si3N4 TaO. ZrO., diamond carbon, and polyamide. 

10 consisting of MU2,^>i3i^4, 1 a x, 

E t; ; 

^ .0 The U,„ia cr^ta, Ugh. va.ve — g » Cata 9, whe«i„ .he fi.. and *e 

of Si02, Si3N4, TaOx, and ZrOx. 

, , The U,„ia Ush. valve acceding .o c.ai» 9. whe.. .he .hi. — 
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ZrOx. 
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12 A liquid crystal light valve comprising: 

a pWi.y of Hsh.-.flecUns fi>»s .i.h one o. n.o.e spaces *e.ehe«,ee„, 



wherein said li^.-reflecing films have inside peripheral prions; 
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a .em—or substrate connected e,ee.rica«y to a.e .igh.-refleo.ing 

films; 

a counter substrate provided or. an incident-light side thereof; 

, ^- .A in « cell eap foimed between the light-reflecting 
liquid crystal disposed in a cell gap lom 

5 films and the counter substrate; 

counter electrodes provided on the counter substrate; 
an electric circuit formed in the semiconductor substrate, which is 
......dtoapplyvoltagetothelight-refiectingfilmsandthecount^^ 

on the counter substrate; 

a U^,-blocking layer formed below .he U^.-reflecting films; 
a firs, insulating layer fonned between me ligb.-b.ocUing layer and the 

electric circuit; „„„Athc 

a second insulating layer form^ between the ligh.-refleCmg fihns and 
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light-blocking layer; 

a 



yer; 

,„d which is configured to electrically connect the electric circuit and the 



light-reflecting films; 



U^t shields provided on U>e light-blocMng layer formed below the inside 

peripheral portions of the light-reflecting films; and 

a third insulating layer formed between *e li^t shields and the 

90 liffht-reflecting films; 

' ^ ofsaidUdrt shields »d said U^t-blocking layer are 



configured to 



wherein at least one 
block the incident light fi:om the electric circuit. 
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,3. U,.a 0^.. U^. valve aoco««n, .o Cai. .2. w..e. *e H^.-Moc.„. 
Uyerisformedjustbelowtelightshields. 

The .i,uia «ysu, U^. vaWe aocordin, «, Cai. .2. w.e..„ U,e e.eo.ric c^uU 



in the 



semiconductor substrate has a storage capacitance. 



^ ^ C 
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, 3 The U.uid crystal li^t valve according to claim 12, wherein the electric circuit 
the semiconductor substrate does not have a storage capacitance. 

1 r M v.We according to claim 12, wherein the stud and the 
16. The liquid crystal hght valve accormng 

. A frnn. one substance selected from the group consistmg of Ti, W, 
light shields are formed from one suDsianc 

MO, Cu, Al, alloys thereof, and compounds thereof with silicon. 



S 1! ; 



17. The liquid crystal light valve according to 



claim 12, wherein the Ught-blocking 
Cr-Cr.O„ Ti, TiN, and TiNA- 

^- .„ M»im 12 virherein the third insulating 
1 8. The liquid crystal light valve accotdmg to claun 12. w 

layer has a thickness of 50 A to 1000 A. 

The U,nid crystal Ught valve accord.g to olaitn 12, wherein the Ugh.-re«ecting 
have en., and whe.in .e Ught s.elds ^ formed .low .e inside ..pheral 
pe^ons of the light-reflecting films at least 0.2 .n, fion> the ends thereof. 
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20 The liquid .rysia, Ugh. valve a^ording to claim 12, wherein tt.e flrs, U.e 
second, and d.e .hird — g layers conuin a. leas, one substance seleCed fton, .he 
^up consisting of SiO„ Si.N. TaO„ ZK)„ diamond carbon, and polyamrde. 

5 21 The liquid cr^.1 Ugh. valve according u, claim 20, wherein «,e firs, and «>e 

of SiOz, Si3N4, TaOx, and ZrOx. 

22 The liquid crys.l Ugh. valve according .o claim 20, wherein dre d.ird insulating 
,0 .ayerisformedftomonesubs.ancese,ec«d^mti.egroupconsis..gof Si=N. TaC, and 

ZrOx. 



S 23 A liquid crystal light valve comprising: 

h ' apluraU.yofligh.-.eflectingf,lmswiti,oneormorespacesmerebetiveen, 

1 15 wherein said U^.-reflec.ing films have inside peripheral por.ions; 

I a semiconducu.. subs«a.e conneCed electiically .o ti,e Ugh..renec.,ng 

films; 

a counter snbstia.e provided on an inciden.-ligh. side ti>ereof; 

muid crys.al disposed in a ceU gap be.ween U.e Ugh.-reflecting films and 

20 the counter substrate; 

an electtic circui. formed in fte semiconducor substtare, which .s 
eonfi^ .0 apply vol.ge . .Ue ligh.-refle«ing films and ti>e counrer electees formed 
on the counter substrate; 
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a light-blocking layer fom.ed below the light-reflecting 

a first insulating layer fonned between me light-blocking layer and the 

electric circuit; 

a second insulating layer formed between the light-reflecting films and the 

5 light-blocking layer; 

a stud which is confi^red to electrically connect the electric ctrcutt and the 

light-reflecting fihns; 

light shields formed below the area including the inside peripheral portro,. 

0, the ligbt-reflecUng films and the space between the light-reflecting films; and 

a third insulating layer fonned between the light shields and the 



light-reflecting films; 

of said light shields and said light-blocking layer is 



M wherein at least one 

figured to block the incident light torn the electric circuit. 



com 
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,^;r,<T tn riaim 23 wherein the light-blocking 
24. The liquid crystal Ught valve according to claim 23, w 

layer is formed just below the light shields. 

in the semiconductor substrate has a storage capacitance. 

The liquid crystal light valve according to claim 23, wherein the electric circuit 



in the 



semiconductor substrate does not have a storage capacitance. 
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27. me U<p.id crysul light valve a^ording » daim 23. whe«m .he smd and .he 
Ugh, shields are fonned ftom one subslance seleced ftom .he ^oup consisting of Ti. W. 
Mo, Cu, Al, alloys Uiereof, and compounds hereof «itt. silicon. 

28 Tl.e liquid oysial li^. valve according .0 claim 23, wherein d.e li^.-blocHng 
layers are fonned by iaminaring a. leas, one me«l seleced from a ^up consis.ing of M, 
Cr-Cr.O,. Ti, TiN, and TiN.C,- 



29. me Uquid crysml ligh. valve according .o claim 23. wherein tod 
insularing layer has a Aickness of 50 A U. 1000 A. 



% 30 The liquid crysml ligh. valve according .o dam. 23. wherein 

Ugbl-reflecUng fiUns have ends, and wherdn *e 11^. shields are formed below tt.e inside 
peripheral portions of tt.e U^.-reflecang fihns a. leas. 0.2 .m from .he ends d.ereof. 
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3 1 The Uquid crys.al ligh. valve according .o claim 23, wherein firs., .he 
second, and U.e third insulating layers contain at leas, one subs.ance seleced ftom tt.e 
g„„p consisting of SiO. Si,N. TaO„ ZrO., diamond c^n, and polyam,de. 

32 The uquid crystal ligh. valve a^ordingto claim 31. wherein *e fnst and the 
of Si02, Si3N4, TaOx, and ZrOx. 
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33. The 



liquid crystal light valve according to claim 31, wherein the third 



insulating layer is formed from one substance selected from the group consisting of Si.^. 



TaOx, and ZrOx. 



34. A projection-type liquid crystal display device comprising: 

a light source; 

a projection lens; and 

a light valve, said Ught valve comprising: 

a plurality of light-reflecting films with one or more spaces therebetween; 

substrate comiected electrically to the light-reflecting 



,n a semiconductor 



films; 



£ 'if.*' 

sua I 
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in 



« 
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a counter substrate provided on an incident-light side thereof; 
liquid crystal disposed in a cell gap formed between the light-reHeCing 

films and the counter substrate; 

counter electrodes provided on the counter-substrate; 
an electric circuit formed in the semiconductor substrate, which is 
configured to apply voltage to the light-refiecting fihns and the counter electrodes formed 

on the counter substrate; 

a light-blocking layer formed below the light-reflecting fihns; 

a first insulating layer formed between the light-blocking layer and the 

electric circuit; 

a se«,nd insulating layer formed between the light-reflecting films and the 
light-blocking layer; 
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a stud «hich is configured to electrically connect the electric circuit and the 

light-reflecting films; 

light shields provided on the light-blocking layer formed below the 

light-reflecting films; and 

a third insulating layer formed between the light shields and the 

light-reflecting films; 

wherein at least one of said light shields and said light-blocking layer is 

configured to block the incident light fi-om the electric circuit, 
the liquid crystal light valve according to claim 1. 



10 



15 

wherein 



35. A projection-type liquid crystal display device comprising: 

a light source; 

a projection lens; and 

a light valve, said Ught valve comprising: 

a plurality of light-reflecting films with one or more spaces therebetween, 
in said Ught-reflecting films have inside peripheral portions; 

a semiconductor substrate connected electrically to the light-reflecting 



20 



films; 

a counter substrate pmvided on an incident-light side thereof; 

liquid crystal disposed in a cell gap formed between the light-reflecting 

films and the counter substrate; 

counter electrodes provided on the counter substrate; 
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an electric circuit 



ir. circuit formed in the semiconductor substrate, which is 



eonfigurea .0 apply vo..ge . *e Ugh..reflect.,g films U.e ocu„.=r e.eo.o.e. fo^ed 

on the counter substrate; 

a light-blooking layer formed below light-reflecting films; 
5 a fir^t insulating layer formed between the Ught-blooking layer and the 

electric circuit; 

a seeond insulating layer formed between the light-reflecting films and U>e 

light-blocking layer; 

a ,„d which is conflgu^d to electrically connect the ele«ric circutt and the 

10 light-reflecting films; .... 

A u aht hlockine layer formed below the mside 
light shields provided on the hght-blocKing idyc 

peripheral portions of the Ught-reflecting films; and 

a third insulating layer formed between the light shields and the 

light-reflectmg films; 

wherein at least one of said light shields and said light-blocking layer are 

configured to block the incident light from the electric circuit. 



C 15 



36. A projection-type liquid crystal display device comprising: 

a light source; 
20 a projection lens; and 

a light valve, said light valve comprising: 
a plurality of light-reflecting fihns with one or more spaces therebetween, wherein said 
light-reflecting films have inside peripheral portions; 
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semiconductor substrate cormected electrically to the light-reflecting 



films; 



a counter substrate ptovided on ad ineident-light side thereof; 
liquid crystal disposed in a cell gap between the Ught-reflecting films and 

5 the counter substrate; 

an electric circuit formed in the semiconductor substrate, which is 
configured to apply voltage to the light-reflecting films and the counter electrodes formed 

on the counter substrate; 

a light-blocking layer formed below the light-reflecting films; 
a fxrst insulating layer formed between the light-blocking layer and the 



10 



electric circuit; 

a second insulating layer formed between the light-reflecting fihns and the 

light-blocking layer; 

a smd which is configured to electrically connect U>e electric circuit and the 

15 light-reflecting films; 

light shields formed below the area including the inside peripheral portions 

of the light-reflecting films and the space between the light-reflecting films; and 

a third insulating layer formed between the light shields and the 



20 



light-reflecting films; 

wherein at least one of said light shields and said light-blocking layer is 

configured to block the incident light from the electric circuit. 

37. A method for producing a liquid crystal light valve comprising: 
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(a) forming a semiconductor substrate, wherein said step of forming a 
semiconductor substrate comprises the sub-steps of: 

(i) forming an electric circuit in the semiconductor substrate for a plurality 

of light-reflecting films; 

(ii) forming a first insulating layer on the electric circuit; 

(iii) forming a light-blocking layer on the first insulating layer; 

(iv) boring a hole for a stud in the light-blocking layer; 

(V) forming a second insulating layer on the light-blocking layer, wherein 

said second insulating layer has an upper surface; 

(vi) boring a groove for a stud in the second insulating layer and the first 

insulating layer; 

(vii) boring grooves for light shields in the second insulating layer; 

(viii) forming a stud in the hole in the light-blocking layer and in the 
grooves in the first and the second insulating layers, said stud configured to electrically 
comiect the Ught-reflecting films and the electric circuit, wherein said stud has an upper 

surface; 

(ix) fonntag light shields on the Ught-blockii>g layer, which shields are 
configured to block incide,.. light ftom a space between fl.e light-reflecting films, wherein 

said light shields have an upper surface; 

(X) forming a third insulating layer all over the upper surfaces of the 

second insulating layer, the stud, and the light shields; 

(xi) removing the third insulating layer fi-om the upper surface of the stud; 

and 
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(xii) forming the plurality of light-reflecting films patterned for each 

electric circuit on the third insulating layer; and 

(b) forming a liquid crystal panel, wherein said step of forming a liquid crystal 

panel comprises the sub-steps of: 

(i) aligning the semiconductor substrate and a counter substrate having a 

counter electrode; and 

(ii) filling liquid crystal in a cell gap formed by a spacer, said cell gap 

formed between the light reflecting fihns and the counter electrodes. 
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38. The method of claim 37, wherein said sub-steps (a)(vi) and (a)(vii) are 
performed substantially together, and wherein said sub-steps (a)(viii) and (a)(ix) are 
performed substantially together. 
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